In this paper, we discuss the belief propagation decoding algorithm for polar codes. The performance of Polar codes for shorter lengths is not satisfactory. Motivated by this, we propose a novel technique to improve its performance at short lengths. We showed that the probability of messages passed along the factor graph of polar codes, can be increased by multiplying the current message of nodes with their previous message. This is like a feedback path in which the present signal is updated by multiplying with its previous signal.
Ⅰ. Introduction

1)
Polar codes have drawn the attention of many researchers because of their capability to achieve the Shannon's capacity. To prove that polar codes can achieve the Shannon's limit, Arikan introduced the * 본 연구는 미래창조과학부 및 정보통신기술진흥센터의 해 외 ICT전문인력활용촉진사업의 연구 결과로 수행되었음 (IITP-2015-R0618-15-1005).
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*** 조선대학교 정보통신공학과 교수(교신저자) successive cancellation (SC) decoding of polar codes [1] . However, to achieve the Shannon's limit using SC decoding, the length of the polar code should tend to infinity, which is not practically feasible.
Since the invention of polar codes, many researchers have proposed many variations in SC decoder to improve the performance of polar codes at finite lengths. Successive-cancellation list (SCL) decoder was proposed, showing that the performance of the SCL decoder is close to the maximum-likelihood (ML) decoding [2] . To further improve the performance of polar codes, Niu and Chen showed that, with CRC aided, the performance of SCL decoder becomes comparable to the state-of-the-art LDPC codes [3] . In order to improve the time and space complexity of the SC decoder, Niu proposed successive-cancellation stack (SCS) algorithms [4] . The successive-cancellation hybrid (SCH) algorithm combines the features of SCL and SC and approaches the performance of ML decoding with acceptable complexity [5] . These SC decoders can achieve good error-correcting capability with low complexity, however, for high-speed real-time applications, this serial decoding scheme of polar codes poses the challenge of high throughput and latency.
To overcome the issues of throughput and latecncy, researchers investigated the belief propagation (BP) algorithm for polar codes. Arikan proposed the BP decoding of polar in [1] and showed in [6] that the performance of polar codes under BP decoding is better than SC decoding.
However, the performance of polar codes using the BP decoding is still not satisfactory. Therefore, in this paper we proposed a modified BP decoder to improve the performance of polar codes for finite lengths. In the proposed BP decoder, the nodes are 
Ⅲ. Belief Propagation Decoding of Polar Codes
Belief propagation decoding, also known as the sum-product algorithm, has been extensively studied for LDPC codes for many years. It is not only used for channel coding, but also in many other fields like computer vision, image processing, and medical research. It has been proved that the complexity of decoding polar codes under BP is  [6] [7] [8] .
The belief propagation decoding of polar codes is 
Ⅳ. Proposed Method
It is evident from [9] and [10] that the performance of polar codes of finite length is poor.
Motivated by this, we investigated the polar codes and the BP decoder. In [8] and [11] , it is noted that the nodes in the factor graph of polar codes have a degree of two or three, while for LDPC codes, check nodes and variable nodes have an average degree of more than three. This is the reason why polar codes do not perform well at shorter lengths.
Based on the bad performance of short polar codes, we propose a new method to improve the performance of these short codes. Due to the very small degrees of nodes in the case of polar codes, the belief that is passed between the factor graphs is distorted over multiple iterations. Moreover, if only one bit is incorrectly decoded, it will pass the wrong belief to all of the other nodes, and the correct code word cannot be decoded. We propose 
V. Simulation Results
In this section, we present the simulation results for our proposed algorithm for short polar codes.
The polarized channels carrying the information bits are selected according to the method given in [1].
The code rate is 0.5, and the code word is 
VI. Conclusion
We studied the BER performance of short polar codes under belief propagation decoding. We 
